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_ INTRODUCTION:

53 component of the integumentary System and ext

downward into the dermal layer where it sits in the hair f:IT'dls
presence of hair is a primary differentiator of mammals as a"l:.je: I
class of organisms. In humans, it is a cherished and highly visit:]l|que
ndicator of health, youth, and even class. It has a sensory functeio
protects from cold and UV radiation, and can have 3 significant "
psychological impact when its growth or structure is deranged. At a
microscopic level, the variety in length, color, diameter, and cross-
sectional shape of each hair creates the characteristic profiles seen
across ethnic groups and among individuals. This article will discuss the

physiology of hair, cellular components, mechanisms of growth and
differentiation, and its clinical significance

1.Brief overview of the importance of hair diameter in various

contexts.Explanation of the structure of human hair and the factors
influencing its diameter.

2. Measurement Techniques:

$ Microscopic Measurement: Discusses the use of optical microscopes,

scanning electron microscopes (SEM), and transmission electron microscopes

(TEM) for precise hair diameter measurement.

ased techniques such as image

*  Image Analysis: Explores computer-b
ted hair diameter

processing and morphometric analysis for automa
Measurement.
rnative methods like laser

Other Methods: Briefly mentions alte
diffraction and light scattering.

3 Factors Affecting Hair Diameter:

« o hair diameter and
Genetic Factors: Examines the impact of genetics On

dlscusses studies investigating hereditary yariations.
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onal Influences: Disc
. o hair di . usses the role of hormones, particular|
ndrogens in hair diameter variations, with a focus on studi rly
| androgenetic alopecia. esrelated to

,  Age and Gender: Reviews research on the changes in hair di
during aging and the differences between males and females emeter

environmental and Lifestyle Factors; Explores the effects of external
e ‘ erna
tactors such as UV radiation, pollution, and hair care practices on hair
diameter.

4, Hair Diameter in Cosmetology and Hair Care:

. Hair Texture Classification: Describes the use of hair diameter as a

criterion for categorizing hair types (.g,, fine, medium, coarse) in the field of
cosmetology.

«  Hair Products and Treatments: Examines the influence of hair diameter
on the efficacy of various hair care products, including shampoos, conditioners,
| and styling agents.

5. Hair Diameter in Dermatology and Medical Sciences:

| «  Alopecia Research: Discusses the relationship between hair diameter
i and hair loss conditions, such as androgenetic alopecia and alopecia areata.

. Dermatological Disorders: Reviews studies exploring the association
between hair diameter and certain skin conditions like hirsutism and
hypertrichosis.

«  Drug Testing and Forensic Analysis: Highlights the forensic applications
of hair diameter analysis in drug testing, crime investigation, and identifying
individuals.

6.  Future Directions and Conclusion:

Discusses potential areas for future research, such as investigating the

influence of dietary factors and the development of non-invasivé
Measurement techniques.
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. Concludes with a summary of key findings and the oy

‘ ) o erall signifi
hair diameter in various disciplines. S EHToe5t

This review provides a comprehensive overview of the literature on haj
— . . . - a'r
diameter, highlighting its importance in different fields. The understanding of
. . . . . ) 0
hair diameter and its influencing factors can contribute to advancements 5\

hair care, medical diagnosis, and forensic investigations, ultimately benefiting
various aspects of human life.

> REVIEW OF LITERATURE:

Hair diameter is an important characteristic of human hair and plays a
significant role in various fields, including cosmetology, dermatology, and
forensic science. This review of literature aims to summarize the existing
research on hair diameter, its measurement techniques, factors influencing
diamseter, and its implications in different disciplines.

» Laser Diffraction: Laser diffraction is a technique that measures the
scattering pattern of a laser beam as it passes through a hair strand. The
scattering pattern is analyzed to determine the diameter of the hair. This
method is often used for measuring the average diameter of a large number
of hair strands quickly.

> Interferometry: Interferometry is a method that uses interference

patterns to measure the diameter of objects, including human hair. In this
technique, a hair strand is placed in an interferometer, and the
interference patterns resulting from the interaction of light waves passing
through the hair are analyzed. The diameter can be calculated based on

these patterns.
» OBJECTIVES: .
> The objectives related to studying the diameter of human hair can vary
depending on the specific field or application. Here are some common
objectives associated with studying hair diameter:
» To find the diameter of human hair of 3rd year mpcs students

» MATERIALS & METHODOLOGY

T9 conduct an experiment to measure the Jiameter of hair using laser lightWe
Will need the following materials:

Pageno 3
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! jes: Obtain a sample of hai
Hair Samp - air strands for
:ous hair strands of similar type (e.g., human hajr I)Ileasuremem_ It is advisah
free from any external substances. +) and ensure they are ¢ °
an® ™| aser Source: Use a laser that emits a thin, cof]j ean
> colli

er or a laser diode module can be suitable iated beam of light. A

ot point
lascr P is safe and follows a i for this pu
¢ laser 1 ppropriate laser safety guidel; purpose. Ensure
ines.

“Mounting Setup: .Prepare a stable setup to hold the haj

he laser source- This setup should allow precise ali > oair strands and pastion

with the haif strands. gnment of the laser beam
gcreen or Surface: Place a screen or a whi '

. L6 : ite : -
strands t0 wsuahlzc the interaction of the laser bears-;1 rva?f}? &ihll;?r thT?h }_lalr y
help observe the laser beam's behavior and any chan i i
o ges caused by the hair
: Calibration Reference: Use a known reference with a known width

calibrate -the la§cr beam diameter. This can be a thin wire or a glass slide vtr(i)th
known dimension. The reference should be placed in the same setup as the haizrl

strands for calibration.

6. Data Recording Tools: Prepare a notebook, spreadsheet, or data recording
software to document and organize the measured data during the experiment.
Ensure you have a systematic approach to record observations accurately.

7 Safety Equipment: It is crucial to prioritize safety during the experiment.
Depending on the laser used, safety glasses or other appropriate laser safety
equipment might be necessary

» STAND INSTRUCTOR:




LAMSHER LIGHT :

Laser light can be utilized in measuring the diameter of human hair using
various techniques. One such technique is laser diffraction, which involves
the interaction of laser light with the hair sample to determine its diameter.
Here's an overview of the methodology using laser light for hair diameter

measurement.
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» METHODOLGY:

> T i
f()(;lconduct a study on the diameter of hair using laser light, We can
ow the experimental methodology outlined below:

1. Experimental Setup:

» Obtaj
btain a sample of hair strands to be measur

fi
4 Sree from any external substances.
et up a laser source that emits a thin, collimated beam of light. A laser

N §011?tf:r or laser diode module can be suitable for this purpose.
osition the laser source in a stable mannef, ensuring that the beam is
llzfzzn dicular to the hair strands.
hSer‘ ba Scr?e.n or a white surface behind the
eam’s interaction with the hair.

ed. Ensure they are clean and

hair strands to visualize the
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 Calibration:

» Start by calibrating the lage; bea

You can use a thin wire or 5
» Adjust the distance betwee,
beam's diameter matches the known
» Measure and record the distance pe

reference, as well as the wid of
information will be crucial fo; lat

3.Measurement:
» Carefully place a single hair stran

» Align the laser beam so that it passes through the hair strang
perpendicularly, preferably at jtg thickest point.
» Qbserve the laser beam's Interactj

tion with the hajr Strand on the screen o
white surface.
» Measure and record the width of the
interacts with the hair strand. Ens
distance as during calibration.

m dij
glass Sli?le With 5 18 2 knowy, refy
the lager OWI width,

Source and the
_ refer .
width. SN1Ce unti the
tween
the lager beam

at that distance Thi
. This
er calculations.

d on a clegp Surface,

laser beam both before and after it
Ure you measure the beam at the same

» Repeat the Mmeasurement process for multiple hair strands to cnsure
accuracy and collect a sufficient sample size.

Data Analysis:

, . . er interaction with
> Calculate the difference in beam width before and after in
the hair strand for each measurement. B g e
> Subtract the known width of the laser beam. (‘fmm °3:3‘?::‘;2r strand.
Measured difference to obtain the effective d;m:;;ﬂ of the hair strands
> Calculate the average diameter and standard devi
Using the recorded measurements. . 0o the diameter
Analyze the data and draw conclusions regarding
distribution of the hair strands.
: ‘Considerations: lows appropriate laser
> Ensyre that the laser used is safe and follo
idel: yith the laset
Emdclmcs. COUld mmrﬁ‘.‘m w
: inimjze external sources of light that pservations. and
am and hajr strand interaction. | procedures. & an by othets.
*Member to document your expe oy puw"“"l repl
data aCcurately for later reference an
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» MAKING PROCESS:
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RESULTS:
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Average of ﬁrsf system Ai= O.i
Average of second system A= 0.00204
Average of third system  A=0.02605
Average of fourth system A=0.0145
Average of fifth system  A=0.015
Average of sixth system  A=0.01225
Average of seventh system A=0.01755
Average of eighth system A=0.0152
Average of ninth system  A=0.02025
Average of tenth system  A=0.0195
Average of eleventh system A=0.007
Average of twelth system A=0.00825

Page no 14




e ————————— 1}
Average of thirteenth system A=0.02005
Average of fourteenth system A=0.001682

Average of fifteenthsystem — A=0.0197
Average of sixteenth system  A=0.01225

CONCLUSION:

In conclusion, the diameter of human diameter of Il rdyear for Bsc
studentswere found that has implications in various fields, including
cosmetology, medical diagnostics, research on hair biology, and
forensic science. Measuring the diameter of human hair allows for
classification, understanding of hair growth patterns, development of
hair care products, identification of certain medical conditions, and
forensic investigations.

1 The methodology for measuring hair diameter typically involves
sample selection, preparation, optical microscopy measurement, and
data analysis. Various techniques such as direct measurement using a
calibrated eyepiece or image analysis with specialized software can be
employed. The use of a scale or reference object is crucial for accurate
measurements, providing a reliable reference for hair diameter
calculations.

2 The diameter of human hair is not only influenced by genetic factors
but also impacted by external factors such as hair care practices, age,
and overall health. Studying hair diameter provides insights into hair
health, potential hair disorders, and the effects of various treatments

or products.
3.By studying the diameter of human hair, researchers and

professionals in relevant fields can advance their understanding of

hair biology, develop tailored hair care products, diagnose and
monitor hair-related conditions, and utilize hair evidence in forensic

investigations.
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> FUTURE SCOPE :

The future scope of studying the diameter of human hair holds several

promising avenues for research and applications. Here are some potential
future directions:.

1.Personalized Hair Care: The study of hair diameter can aid in the

development of personalized hair care products and regimens. By considering
individual variations in hair diameter, texture, and other characteristics,

tailored products can be designed to address specific hair needs, promoting
optimal hair health and appearance.

2.Medical Diagnostics: Investigating the diameter of human hair may uncover
potential associations with certain medical conditions. Identifying variations in
hair diameter as a potential biomarker could lead to non-invasive diagnostic

methods for conditions such as hormonal imbalances, nutritional deficiencies,
and systemic diseases.

3.Hair Transplantation: Understanding the natural hair diameter and its
variations can improve the success and aesthetics of hair transplantation
procedures. By considering the donor and recipient hair diameter

compatibility, surgeons can achieve more natural-looking results and better
patient satisfaction.

4 Forensic Analysis: Hair diameter measurements can continue to play a crucial
role in forensic investigations. Advancements in measurement techniques,
statistical analysis, and database development can enhance the accuracy and

reliability of using hair diameter as a tool for individual identification or linking
individuals to crime scenes.

5.As technology advances and our understanding of hair biology deepens, the
scope for investigating the diameter of human hair will likely expand furthes.
As technology advances and our understanding of hair biology deepens,
the scope for investigating the diameter of human hair will likely expand
further.
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